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or^ 4 lI HERMOPLASTIC MOULDING COMPOSITIONS 
SHOWING ACCELERATED DEGRADATION^ UMRRRTO 
ACTION OF LIGHT 




(71) We, BADISCHE ANILIN-& SODA- 
FABRIK AKTIENGESELLSCHAFT, a 
German Joint Stock Company of 6700 
Ludwigshafen, Federal Republic of Ger- 
many, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

The present invention relates to thermo- 
plastic moulding compositions of showing 
accelerated degradation under the action of 
light and containing (1) a synthetic organic 
thermoplastic higji molecular weight poly- 
meric material (thermoplastic) and (2) a sub- 
stance which accelerates the degradation of 
said thermoplastic under the action of light 
(sensitizer), which sensitizer is present in an 
amount of from 0.01 to 5% by weight, based 
on the thermoplastic. 

Moulding compositions of this kind are 
well known. The thermoplastics contained 
therein are generally polymers of styrene, 
ethylene or propylene, i.e. mass-produced 
plasties from which disposable articles are 
made in large quantities, for example sheet- 
ing packages. In addition to the thermo- 
plastics, said moulding compositions also con- 
tain sensitizers, Le. substances which acceler- 
ate degradation of die thermoplastics under 
the action of light. Examples of the latter 
substances are derivatives of v-pyrone 
(French Patent 2,060,676). 

The purpose of the sensitizers is to render 
articles which have been made from the 
moulding compositions less of an environ- 
mental problem by causing them to disinte- 
grate rapidly after use. However, these sensi- 
tizers must usually meet other requirements, 
for example they should cause no impair- 
ment or only minimum impairment of the 
other properties of the moulding composi- 
tions such as their processability and their 
physical and chemical properties. In many 
cases, the use of the- sensitizers must not 

[Price SSp] 



involve any health hazards (e.g. when used 
for foodstuff packages). 

The present invention seeks to provide 
unproved sensitizers for thermoplastic mould- 
ing compositions of the type defined above. 

We have found that certain anthraquinone 
derivatives are valuable sensitizers for 
thermoplastics. 

According to the present invention thermo- 
plastic moulding compositions showing 
accelerated degradation under the action of 
light comprise (1) a synthetic organic thermo- 
pfcstic high molecular weight polymeric 
(thermoplastic) and (2) a substance (sensi- 
tizer) which accelerates the degradation of 
said thermoplastic under the action of light, 
which sensitizer is present in an amount of 
™ m 0-01 to 5% and preferably from 0.1 to 
2% by weight, based on the thermoplastic, 
the moulding compositions of the invention 
being characterized in that they contain, as 
sensitizer, a benzoylaminoanthraquinone or a 
phthaloylaminoanrnraquinone. 

In other words, die present invention pro- 
vides for the use of a benzoyl aminoanthra- 
quinone or phthdoylanmoanthraquinane as 
sensitizer in moulding compositions of the 
type defined above. 

Conventional polymers, polyadducts and 
polycondensates are suitable as thermo- 
plastics for the purpose of the present in- 
vention. As examples there may be men- 
tioned olefin, styrene and vinyl chloride 
polymers, polylactams, poiyurethanes, poly- 
esters and polyamides. Preferred thermo- 
plastics are homopolymers and copolymers 
containing ethylene, propylene, butene-1, 4- 
methylpentene-1 or styrene as the sole or 
mam monomer, these products also including 
polystyrenes or styrene polymers which have 
been modified to improve their impact resist- 
ance. The best results are obtained with a 
polyetoylene, polypropylene or potybutene-1. 
Suitable thermoplastics for the purpose of 
the present invention are commercially avail- 
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able in great variety and it is therefore un- 
necessary to describe them in detail in this 
specification. However, it may be mentioned 
that the said thermoplastics may contain con- 

5 ventional auxiliaries or additives, for example 
foaming agents for the production of foamed 
products, lubricants, stabilizers, pigments 
and dyes- If the thermoplastics also contain 
light stabilizers, these generally have a cer- 

10 tain counteraction on the sensitizers. 

The sensitizers used in the present in- 
vention are benzoylaminoanthraquinones and 
phuialoylaminoanthraqiiinones, particularly 
suitable compounds of this kind being: 

15 (I) 1 - benzoylaminoanthraquinone 

fll) 1,4 - dibenzoylaminoanthraquinone 
(lH) 4>8 - dibenzoykrninoanthraquinone 
(IV) N,N' - di - (1 - anthraquinonyl) - iso- 
phthalic acid diamide. 

20 These materials have the following for- 
mulae: 
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The substances used as sensitizers in the 
present invention are well known and are 
commercially available from dye manufac- 
tureres. They may be used individually or in 

30 the form of mixtures of two or more in- 
dividual components. . 

The manufacture of the thermoplastics 
moulding compositions of the invention from 
the above components may be effected in a 

35 simple manner such as is normally employed 
for the incorporation of additives in the said 
thermoplastics to give a substantially homo- 
geneous mixture, for example by milling or 
extrusion. 
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Processing of said moulding compositions 40 
into shaped articles may also be readily 
effected using the apparatus normally em- 
ployed for said thermoplastics. 

The moulding compositions are primarily 
intended for the manufacture of articles 
which are intended to decompose rapidly 
under the action of light. These are mainly 
products intended for use as packaging 
materials, for example boxes and sheeting 
of foamed or unfoamed moulding composi- 
tions. However, they are also suitable for 
other types of product, for example mulch- 
ing sheets for horticultural and agricultural 
purposes. 

Example 1 55 
100 parts by weight of a commercial 
polyethylene (density 0.918 g/cnr) contain- 
ing no photo-active additives are homo- 
geneously mixed with 1.5 parts by weight 
of 1 - benzoylaminoanthraquinone in a Weld- 60 
ing extruder at 240°C. 

Sheeting have a thickness of 100 /* made 
from this moulding composition shows degra- 
dation under the action of light at a rate 
which is approximately 3.5 times faster than 65 
that shown by sheeting having the same thick- 
ness but made from the unsensitized mould- 
ing composition, when subjected to similar 
conditions. 

Example 2 70 
100 parts by weight of a commercial 
polyethylene (density 0.952 g/cm 3 ) contain- 
ing no photo-active additives are homo- 
geneously mixed with 0.2 part of 4,8 - di- 
benzoylaminoanthraquinone in a Welding 75 
extruder at 260°C. 

Sheeting having a thickness of 100 /i 
made from this moulding composition shows 
degradation under the action of light at a 
rate which is approximately 5 times greater 80 
than that shown by sheeting of the same 
thickness but made from the unsensitized 
moulding composition, when subjected to 
similar conditions. 

Example 3 85 
100 parts by weight of a commercial 
polypropylene containing no photo-active 
additives are homogeneously mixed with 
0.5 part by weight of N,N' - di - (1 - 
anthraquinonyl) - isophthalic diamide in a 90 
Buss Ko-Kneader at 210°C. 

Sheeting having a thickness of 100 /x made 
from this moulding composition shows de- 
gradation under the action of light at a rate 
which is approximately 3.5 times greater than 95 
that shown by sheeting of the same thick- 
ness but made from the unsensitized mould- 
ing composition, when subjected to similar 
conditions. 

Example 4 100 
100 parts by weight of a commercial 
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polystyrene (impact resistant type) contain- 
ing no photo-active additives are homo- 
geneously mixed with 0.4 part by weight of 
1,4 - dibenzoylaminoanthraquinone in a ZSK 

5 extruder at 220 9 C 

Sheeting having a thickness of 200 p. made 
from this moulding composition shows degra- 
dation under the action of light at a rate 
which is approximately 3.7 times faster than 

10 that shown by sheeting of the same thickness 
but made from the unsensitizing moulding 
composition, when subjected to similar con- 
ditions. 



WHAT WE CLAIM IS: — 

15 1. A thermoplastic moulding composition 
showing accelerated degradation under the 
action of light and comprising (1) a syn- 
thetic organic thermoplastic high molecular 
weight polymeric material (thermoplastic) and 

20 (2) a substance (sensitizer) which accelerates 
the degradation of said thermoplastic under 
the action of light, which sensitizer is present 
in an amount of from 0.01 to 5%, based on 
the thermoplastic, wherein said moulding 

25 compositions contain, as sensitizer, a benzoyl- 
aminoanthraquinone or a phthalolylamino- 
anthraquinone. 

2. A composition as claimed in claim 1 
wherein the sensitizer is 1 - benzoylamino- 

30 anthraquinone, 1,4 - dibenzoylaminoanthra- 
quinone, 4,8 - dibenzoylamino anthraquinone 



or N,N' - di - (1 - anthroquinonyl) - isoph- 
thalic acid diamide. 

3. A composition as claimed in claim 1 

or 2 wherein the sensitizer is present in an 35 
amount from 0.1 to 2% by weight based on 
the thermoplastic. 

4. A composition as claimed in any of 
claims 1 to 3, wherein the thermoplastic is a 
homopolymer or copolymer containing ethy- 40 
lene, propylene, butene-1, 4-methylpentene- 
and/or styrene as the sole or main monomer. 

5. A moulding composition showing 
accelerated degradation under the action of 
light as claimed in claim 1 and substantially 45 
as hereinbefore described or exemplified. 

6. A method of manufacturing a thermo- 
plastic composition showing accelerated de- 
gradation under the action of light, which 
comprises incorporating into a synthetic 50 
organic thermoplastic high molecular weight 
polymeric material in an amount of from 
0.01 to 5% by weight thereof of benzoyl- 
aminoanthraquinone or a phthaloylamino- 
anthraquinone, so as to form a homogeneous 55 
mixture, and processing the mixture to form 

a finished product. 

J. Y. & G. W. JOHNSON, 
Furnival House, 
14—18, High Holborn, 
London, WC1V 6DE, 
Chartered Patent Agents, 
Agents for the Applicants. 
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